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FISCAL CONTRIBUTIONS OF PHYSICIAN ASSISTANTS TO FAMILY 
MEDICINE PRACTICES 
AMBER KASSA 
ABSTRACT 
 The Affordable Care Act (ACA) was passed by Congress in 2010 as a health 
policy initiative to improve the effectiveness of the United States healthcare system. 
Policies and regulations under the ACA include provisions to improve the quality and 
cost-effectiveness of medical services which has resulted in a transition of payment 
systems from fee-for-service (FFS) reimbursement models to value-based reimbursement 
(VBR) models. Policies under the ACA also encouraged the formation of affordable care 
organizations (ACOs) which endorse new models of healthcare delivery, specifically 
team-based care models, to increase the efficiency, quality and accessibility of medical 
care while at the same time controlling costs.   
Although physician assistants (PAs) have been a proposed method for addressing 
the growing demand for high quality, cost-effective healthcare, research that explores the 
economic value and financial impact of physician assistants is limited. Currently, 
productivity metrics are used to determine the economic value of physicians and PAs. 
Current methods of measuring productivity include volume-based metrics and claim 
based data. Although these methods may be sufficient for measuring physician 
productivity, they fail to account for PA practices.  Current productivity metrics also fail 
to account for a vast majority of PA productivity due to current billing policies that do 
not capture all services provided by PAs.  
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In this study, we will explore the financial impact associated with the addition of 
PAs to ten different physician-owned family medicine practices by measuring the percent 
increase in net annual practice revenue one year after the employment of a PA. Net 
practice revenue is defined as the total revenue generated per provider per year minus 
overhead costs associated with provider employment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	vi	
 
TABLE OF CONTENTS 
 
TITLE……………………………………………………………………………………...i 
COPYRIGHT PAGE……………………………………………………………………...ii 
READER APPROVAL PAGE…………………………………………………………..iii 
ABSTRACT ....................................................................................................................... iv	
TABLE OF CONTENTS ................................................................................................... vi	
LIST OF ABBREVIATIONS .......................................................................................... viii	
INTRODUCTION .............................................................................................................. 1	
Background ..................................................................................................................... 1	
Statement of the Problem ................................................................................................ 2	
Hypothesis....................................................................................................................... 3	
Objectives and specific aims ........................................................................................... 3	
REVIEW OF THE LITERATURE .................................................................................... 4	
Overview ......................................................................................................................... 4	
Efficient Healthcare Systems: Access and Quality of Medical Care .............................. 8	
Quality of Care .............................................................................................................. 10	
Productivity ................................................................................................................... 12	
Factors influencing productivity ................................................................................... 15	
Evaluating the Economic benefit of PAs ...................................................................... 21	
	vii	
 
Cost-effectiveness ......................................................................................................... 22	
Economic benefit of PAs: Profit ................................................................................... 24	
The Contribution of PAs to Family Medicine Practices ............................................... 26	
METHODS ....................................................................................................................... 27	
Study design .................................................................................................................. 27	
Study population and sampling ..................................................................................... 27	
Intervention ................................................................................................................... 28	
Study variables and measures ....................................................................................... 28	
Recruitment ................................................................................................................... 29	
Data collection .............................................................................................................. 29	
Data analysis ................................................................................................................. 29	
Timeline and resources ................................................................................................. 30	
Institutional Review Board ........................................................................................... 30	
CONCLUSION ............................................................................................................. 31	
Discussion ..................................................................................................................... 31	
Summary ....................................................................................................................... 32	
Clinical/public health significance ................................................................................ 33	
LIST OF JOURNAL ABBREVIATIONS ....................................................................... 34	
REFERENCES ................................................................................................................. 35	
CURRICULUM VITAE ................................................................................................... 41	
	
	viii	
 
LIST OF ABBREVIATIONS 
 
AAMC ............................................................. Association of American Medical Colleges  
AAPA .............................................................. American Academy of Physician Assistants 
ACA ...................................................................................................... Affordable Care Act  
ACO ..................................................................................... Accountable Care organization 
AMA .................................................................................... American Medical Association 
AML ....................................................................................... Acute myelogenous leukemia 
APP ........................................................................................... Advanced Practice Provider 
ARC-PA ...... Accreditation Review Commission on Education for the Physician Assistant 
ASCO ..................................................................... American Society of Clinical Oncology 
BU ............................................................................................................ Boston University 
CCM-PA ........................................................... Critical Care Medicine Physician Assistant 
CCOT ...................................................................................... Critical Care Outreach Team 
CMS ................................................................... Center for Medicare & Medicaid Services 
CPT ................................................................................... Current Procedural Terminology 
FFS ............................................................................................................... Fee-for-Service 
FTE ...................................................................................................... Full-time Equivalent 
GDP ............................................................................................... Gross Domestic Product 
ICU ......................................................................................................... Intensive Care Unit 
IDCS .............................................................................. Infectious Disease Consult Service 
IHI ....................................................................... The Institute for Healthcare Improvement 
	ix	
 
IVM ................................................................................................ Independent Visit Model 
MGMA ................................................................ Medical Group Management Association 
MVM ...................................................................................................... Mixed Visit Model 
NHE .................................................................................. National Healthcare Expenditure 
NP ............................................................................................................ Nurse Practitioner 
NPI ............................................................................................ National Provider Identifier  
OM .................................................................................................................... Otitis Media 
PA .......................................................................................................... Physician Assistant 
PPRC ..................................................................... Physician Payment Review Commission 
RBRVS ..................................................................... Resource-Based Relative Value Scale 
RVU ....................................................................................................... Relative Value Unit 
SVA .................................................................................................. Service Value Activity 
SVM ....................................................................................................... Shared Visit Model 
UTI ................................................................................................... Urinary Tract Infection 
VBR ........................................................................................ Value-based Reimbursement 
VHA ................................................................................... Veterans Health Administration 
wRVU .......................................................................................... work Relative Value Unit 
	1	
 
 
  INTRODUCTION 
Background 
Maximizing profit is key to the financial success of any business, and the business of 
medicine is no exception.  Healthcare practices must adequately analyze revenues and 
costs if they seek to achieve this goal. 1 The Affordable Care Act (ACA), which was 
passed by Congress in 2010, aimed to decrease costs of healthcare by including 
incentives that promote a shift in the way in which health care services are delivered and 
reimbursed. One model of healthcare endorsed under the ACA is team-based care. 
Because the physician assistant (PA) profession was developed on the basis of 
collaborative practice, they have continued to be a proposed solution to meeting the 
current goals of the US healthcare system.2  
 The physician assistant concept was first introduced in the United States during 
the mid-1960s as a healthcare policy initiative aimed at mitigating the growing shortage 
of physicians.  The American Academy of Physician Assistants (AAPA) defines PAs as 
nationally certified, state-licensed medical professionals that practice medicine on 
healthcare teams.3  Research has shown that physician assistants add value to healthcare 
teams by improving efficiency and quality of healthcare services while at the same time 
improving both patient and physician satisfaction.  
As team-based care models continue to become more integrated under the 
Affordable Care Act, understanding the financial implication associated with the 
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integration of PAs into healthcare teams will become critical to sustaining the growth and 
success of the physician assistant profession.  
Statement of the Problem 
A significant number of studies have demonstrated the ability of physician assistants to 
provide high quality, patient-centered care. However, research that accurately quantifies 
economic benefit and financial impact of PAs is limited. Because medicine and business 
are intertwined, metrics that adequately measure PA productivity and economic 
contribution are critical to optimizing the utilization of PAs across all fields of medicine 
as well as optimizing their role within clinical practice. 
Productivity metrics are often used to determine the economic value of providers. 
Productivity is defined as the measurement of clinical labor, professional work, the 
intensity of service delivered, and risk of liability.4 Currently, volume-based metrics and 
claims based data are the standard methods for practices to measure and track 
productivity.5 Although these methods may be sufficient for evaluating the productivity 
of physicians, they are insufficient for measuring the contribution of physician assistants 
because they do not take into account relevant aspects of PA practices.   
Inefficiencies in current productivity metrics are due to several key issues. First, 
the productivity of PAs is influenced by their clinical role and scope of practices which 
depends on the practice specialty, tasks delegated by the supervising physician, and state 
laws. Second, PAs often provide services that do not generate claims and are therefore 
not accounted for in claims-based data. These inefficiencies in performance metrics make 
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it very difficult for healthcare researchers to accurately quantify the economic benefit of 
physician assistant integration into medical practices. 
Hypothesis 
The addition of a physician assistant to a physician-owned family medicine practice will 
increase the annual net revenue of the practice.  
Objectives and specific aims 
Physician assistants have been increasingly integrated across nearly all medical and 
surgical specialties in an attempt to address shortages of physicians. Although the PA 
profession was first introduced in the United States over forty years ago, methods that 
accurately quantify the productivity and financial contribution of PAs is limited. This 
study proposes a possible method for quantifying the financial contribution associated 
with the addition of PAs to physician-owned general family medicine practices.  The 
aims of the study are to:  
• 1. Quantify the net revenue of a physician-owned family medicine practice after 
the addition of a PA;  
• 2. Determine the percent increase in net revenue of a physician-owned family 
medicine practice after the addition of a PA.  
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REVIEW OF THE LITERATURE 
Overview 
Healthcare Economics: Supply and Demand 
Reducing national healthcare expenses has been at the center healthcare policy and 
debate since the 1970s.6 In 2016, the United States national healthcare expenditure 
(NHE) increased by 4.3% to $3.3 trillion which accounted for 17.9% of Gross Domestic 
Product (GDP).7  This spending level was higher than any other industrialized country.8 
According to the Centers for Medicare & Medicaid Services (CMS), national health 
spending is projected to increase by 5.6% annually from 2016-2025.7 
As medical technology continues to advance, not only does the cost of healthcare 
rise but so does the need for clinicians to provide healthcare services. According to the 
Association of American Medical Colleges (AAMC), by 2025 there will be a shortage 
between 12,500 to 31,100 primary care physicians and 28,200 to 63,700 non-primary 
care physicians.9 The shortage of providers is partially attributed to the increasing 
number of patients living with chronic conditions and the aging population.10 This issue 
of provider shortages is further exacerbated under the Affordable Care Act (ACA), which 
mandates all United States citizens to purchase medical insurance coverage. Over 17.6 
million previously uninsured people have gained access to medical insurance since the 
ACA was enacted in March 2010. 11 Over the past several decades, physician assistants 
(PAs) have continued to be a proposed solution by reducing the cost of medical care and 
increasing access to patients within all medical and surgical specialties.  
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The physician assistant (PA) profession was created in the mid-1960s at Duke 
University School of Medicine and was supported as a federal health policy initiative to 
expand access to primary medical care and reduce costs of care. The American Academy 
of Physician Assistants (AAPA) defines PAs as nationally certified, state-licensed 
medical professionals that practice medicine on healthcare teams with physicians and 
other providers.3  Training includes completion of a master’s program from an institution 
accredited under the Accreditation Review Commission on Education for the Physician 
Assistant (ARC-PA). The average program length is approximately 26 months.12 The 
curriculum is similar to the competency-based form of medical education13 and includes 
both didactic and clinical education. This generalist medical training affords a unique and 
wide degree of career flexibility enabling PAs to work in all surgical and medical 
specialties.3  
The training and curriculum of physician assistant programs provide PAs with the 
professional skills and competencies that enable them to take medical histories, perform 
physical examinations, order and interpret laboratory tests, diagnose illness, develop and 
manage treatment plans for their patients, and assist in surgery. PAs are also able to 
prescribe medications in all 50 states.14 Although all PAs are trained to complete all of 
the previously listed skills, their clinical roles and scope of practice are limited by the 
specialty in which they are practicing and state laws. Also, because PAs work 
collaboratively with physicians and other providers, their scope of practice and clinical 
role is often limited by tasks delegated by the physician they are working with.  
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Buswell and colleagues defined three collaborative practice models to better 
understand how different practice styles influence productivity and provider/patient 
satisfaction.15 These practice models include the following: the independent visit model 
(IVM), the shared visit model (SVM), and the mixed visit model (MVM). In the 
independent visit model, the PA can work independently and may see patients 
individually, consulting the physician for assistance or at crucial care decision points. In 
the shared visit model, the physician and PA will conduct most of their visits together, 
while in the mixed visit model (MVM) the PA and physician will selectively see patients 
independently or together. These three different models contribute to different utilization 
of PAs and may impact their productivity and net contribution. 
The Affordable Care Act 
In 2008, the Institute for Healthcare Improvement (IHI) developed the Triple Aim as a 
guide for improving the delivery of healthcare services in the United States. The Triple 
Aim focuses on improving the effectiveness of the United States healthcare system by 
increasing access, decreasing cost, and improving the quality of healthcare services 
provided. The goals and principles of the Triple Aim were used in the development of the 
Affordable Care Act (ACA).16  
The ACA was passed by Congress in March 2010 in an attempt by the United 
States government to improve the effectiveness of the United States healthcare system. 
Policies and regulations under the ACA include provisions to improve the quality and 
value of healthcare services.11  Because there is a limited number of resources available, 
the ACA also includes provisions that have resulted in a shift in payment models from 
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fee-for-service (FFS) models to value-based reimbursement (VBR) models. Instead of 
reimbursement being based on individual services provided, reimbursement is based on a 
pre-determined amount of money that is  meant to capture the value of services provided 
rather than the quantity. 17 The value of a healthcare service is defined by the outcomes 
achieved per dollar spent and  is measured in terms of quality of care and patient 
outcomes. 6 In order to improve the value of health services provided, the ACA included 
incentives and penalties based on patient outcomes. For example, the ACA established 
the Center for Medicare and Medicaid Services Readmissions Reduction Program which 
penalizes providers for excess 30-day readmission rates by reducing the revenue paid to 
the providers.18   
In order to improve the quality and decrease the costs of healthcare, the 
Affordable Care Act also encouraged the formation of accountable care organizations 
(ACO). The Centers for Medicare & Medicaid Services define ACOs as groups of 
doctors, hospitals, and other healthcare providers, that work together in order to provide 
coordinated high quality care to Medicare patients.19  In order to succeed in reaching the 
goals of ACOs, the ACA encouraged new models of health care delivery, specifically 
team-based medical care models. This has particular implications for the utilization of 
PAs given that the PA practice model fosters collaborative care as a core value.2  The 
National Academy of Medicine defines team-based care as the provision of health 
services to individuals, families, and their community by at least two health providers 
who work collaboratively with patients and their caregivers to accomplish shared goals 
within and across settings to achieve coordinated, high-quality care.20  
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Existing Research 
Efficient Healthcare Systems: Access and Quality of Medical Care 
Many studies have demonstrated how the integration of PAs enhances clinical efficiency. 
Efficiency of PA integration is evaluated by analyzing changes in patient panel size, wait 
times, time to transfer or admit a patient, and length of hospital stay. Paydarfar and 
colleagues examined how the incorporation of physician assistants and nurse practitioners 
(NPs) into a head and neck tumor clinic improves access to head and neck surgical 
services.21 In this study, one PA and one NP were each assigned to work exclusively with 
one of the two head and neck surgeons. They practiced in a partially independent model 
and were responsible for seeing routine follow-up patients, postoperative checks, and 
urgent patient visits. The primary outcome measured was the number of new patients 
seen per month by each surgeon. The researchers analyzed scheduling data for two years 
prior to the study and two years after the integration of the NP/PA and found a 36% 
increase, from 44±4 to 60±5 in the number of new patients seen per month (P<0.001). In 
this practice model, tasks previously performed by the surgeons, such as routine follow-
up visits and post-operative visits, were delegated to the PA and NP. This subsequently 
increased the amount of time surgeons were available to see new patients allowing for the 
observed increase in new patient volume. This study demonstrates how PAs increase 
access to medical care by improving efficiency of medical practices and physicians.  
 McCready and colleagues conducted a retrospective case-control study in an 
attempt to assess how the integration of PAs into a Canadian infectious disease consult 
service improved efficiency.22 The impact of PA integration was measured by comparing 
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the length of stay and mortality among Infectious Disease Consult Service (IDCS) 
patients that were treated by infectious disease (ID) PAs compared with a matched 
hospital-wide control group. Data from the two-year period before the introduction of the 
PA to the team were compared with the subsequent two-year period after the addition of 
the PA. The addition of the PA to the IDCS team was associated with a significant 
decrease in length of stay by 3.7 days (P=0.0001) compared to the matched controls. 
There was also a significant decrease in time to consultation from 21.4 hours to 14.3 
hours (P<0.0001) after the introduction of PAs to the service. A significant limitation of 
this study is that the specific roles and responsibilities of the PA were not described in the 
study. However, only patients seen by the ID PA were included in the analysis of the 
IDCS outcomes measured.  
 In a similar 6-month pilot study, researchers evaluated differences in clinic wait 
times, patient volume, clinic and or billing numbers, and relative-value units (RVUs) 
when PAs working in an orthopedic clinic transitioned from practicing in a shared-clinic 
model to a split-clinic model. In the shared-clinic model, the PAs worked with their 
supervising physician two days per week, and the physician saw every patient in the 
clinic. However, when the practice converted to a split-clinic model, the PA had an 
independent clinic schedule consisting of 3.5 days each week and assisted in the 
operating room all other days. In this model, the supervising physician maintained his 
two-day clinic schedule but also decreased his patient volume by 20%. Data collected 
after six months revealed a 41% increase in new patient volume and a 17% increase in 
total patient volume. The transition in clinical models also resulted in decreased patient 
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wait time for an appointment from 3 weeks to less than one week within three months 
after the start of the study. In this split-clinic model, the payments for PA services 
increased by more than 600%, RVUs increased by more than 500%, and PA total patient 
volume increased by more than 700%. This transition in practice models not only 
improved efficiency and access to patient care, but also increased the educational 
opportunities of residents by increasing the amount of time the supervising physician was 
available to teach. 23 
Quality of Care 
Comparing outcomes of patients who are treated by PAs versus physicians is one method 
for analyzing the quality of care provided by PAs. Roy and colleagues conducted a 
retrospective cohort study of 5,194 patients that were treated by two PAs and one 
physician hospitalist team versus patients who received care from a physician team 
only.24 Quality patient outcomes that were assessed included length of stay, inpatient 
mortality, intensive care unit (ICU) transfers and readmissions to the hospital. The 
service received patients from both the emergency department or directly from the 
primary care physicians’ offices. Compared to the physician-only hospitalist team, 
patients admitted to the PA-hospitalist service had slightly lower comorbidity scores, 
were younger and were more likely to be admitted at night, however; there was no 
difference in the types of patients related to diagnosis, complexity, or acuity in the 
patients triaged to the PA-hospitalist service. The results of the study indicated that there 
were no significant differences in quality outcomes measured including the length of 
stay, readmission rate, ICU transfers, and patient satisfaction. The study also found the 
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cost of care provided by the physician-PA care team was 3.9% lower compared to the 
physician only group.   
A study evaluated the quality of tube thoracostomy placement by advanced 
practice providers (APPs) by comparing differences in complication rates associated with 
the procedure between APPs and trauma surgeons. APPs were defined as PAs or NPs.  
PAs included in this study attained privileges to perform this procedure under the indirect 
supervision of an attending trauma surgeon after they established procedure competency, 
by the institution requirements. There were no significant differences in the types of 
patients between those who were treated by a PA or physician, including population 
demographics and clinical characteristics. Quality of tube thoracostomy placement was 
determined by interpretation of chest radiographs by blinded radiologists who did not 
know whether a surgeon or an APP performed the procedure. The results of this study 
found no significant difference in complications requiring additional interventions, 
hospital length of stay, and mortality after thoracotomy tube placement.  The only 
significant difference between the two groups was observed with one quality indicator, 
abutment to the mediastinum which occurred in 2.6% of insertions (1 of 38 total 
insertions) made by APPs and 21% (7 of 33 total insertions) made by the trauma 
surgeons. These findings demonstrate the high quality of care provided by PAs. 
However, one limitation of this study is that the researchers did not describe or evaluate 
the level of participation or degree of supervision when the procedures were performed 
by APPs. This a significant limitation, especially when considering very complicated or 
difficult patients, because the amount of guidance or participation of a more experienced 
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physician could have influenced differences in the quality of tube placement and patient 
outcomes.  The authors concluded that APPs are safe and reasonable solutions to staffing 
trauma centers.25  
Glotzbecker and colleagues conducted a retrospective study to assess the quality 
of acute myelogenous leukemia (AML) care provided by physician assistants compared 
with oncologists.26 The study population included ninety-five patients admitted to the 
hospital with AML for re-induction chemotherapy. PAs and physicians treated patients 
with similar demographics, clinical risk factors and comorbidity markers such as white 
cell count, platelet count, LDH, and presence of DIC and fever on admission. Length of 
stay was the primary outcome measured. The results of the study showed that the length 
of stay was significantly shorter for patients admitted to the PA service (30.9 days) versus 
physicians (36.8 days). The observed decrease in length of hospital stay was also not 
associated with an increase in readmission rates. Patients admitted to the physician 
service had a higher 14-day readmission rate (10.6%) compared with patients admitted to 
the PA service (zero readmissions). There was no significant difference in the number of 
ICU transfers and mortality. This study demonstrates the ability of PAs to provide care 
similar to physicians, despite patient demographics and clinical comorbidities. 
Productivity  
Although new health care models define value in terms of quality of care and patient 
outcomes, many healthcare administrators and policymakers measure value in terms of 
productivity and economic benefit. Productivity metrics are used to measure the volume 
of clinical services provided (clinical productivity), revenue generated, financial 
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productivity (profit), and intensity of work or services provided.4 Productivity and 
benchmarking data are necessary for policymakers to evaluate the role, effectiveness and 
scope of practice of clinicians, as well as to identify areas that need improvement.   
Currently, volume-based metrics and Resource-Based Relative Value Scale 
(RBRVS) are two methods used to evaluate the productivity of physicians and PAs. 
Volume-based metrics include the average number of visits per unit time, time per visit, 
and revenue generated. Although this seems like an accurate way to measure the 
productivity of providers,  volume-based metrics alone fail to incorporate the 
complexities of practicing medicine including the severity of illness, complexity of 
patient comorbidities, intensity of service delivered,  patient response to treatment, 
professional knowledge, and risk of liability.4  
In 1989, the Physician Payment Review Commission (PPRC) recommended the 
implementation of the Resource-Based Relative Value Scale (RBRVS). RBRVS and 
claim based data is now the standard method for evaluating productivity of physicians. 
Relative value units (RVUs) assign a single numerical value to any given clinical activity. 
They are commonly used to reimburse providers and institutions for the amount of 
clinical work completed. RVUs are based on three critical aspects of patient care 
including work effort, practice expense, and malpractice expense and are not dependent 
on the type of clinician providing the service. The higher the number of RVUs assigned 
to a particular procedure, the higher the value of the service provided.  For billing 
purposes, RVUs correspond to Current Procedural Terminology (CPT) codes which 
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identify the service provided. CPT codes generate charges for billable claims which  then 
be submitted under a providers National Provider Identifier (NPI).4 
Several limitations exist with the implementation of the RBRVS. First, this 
reimbursement method fails to take into account non-revenue generating services or 
service value activities (SVAs) of providers. Ogunfiditimi and colleagues defined SVAs 
as non-revenue generating healthcare services delivered to patients that consume time, 
expense, and expertise and are not allocated an RVU equivalent.27 These activities 
include pre-operative visits, post-operative visits, and other clinical activities such as 
filling prescriptions, evaluating charts, and phone calls. In an attempt to quantify the total 
productivity of PAs (SVAs + RVU), the researchers conducted a time and motion study 
of advanced PAs and NPs working in both inpatient and outpatient settings at Henry Ford 
Hospital in Detroit, Michigan. The results of this study showed that PAs spend about one-
third of their time on SVAs rather than on RVU generating activities. This means that 
one-third of the services and work completed by PAs is not accounted for in the RBRVS 
reimbursement metric. 
A second limitation associated with RBRVS is related to the way in which billing 
claims are generated.4 Claims for medical care provided by clinicians are submitted to 
insurance companies under a National Provider Identifier (NPI). The NPI is a provider 
identification number assigned to covered health care providers and is required for 
submitting claims to insurance companies for work provided by the clinician. 28 
However, when claims are submitted under the NPI of a PA, Medicare reimburses 
services at a uniform rate of 85% of the physician fee. Since 2008 the Centers for 
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Medicare and Medicaid services have permitted billing for PA services “incident to” the 
physician.29 When services provided by the PA are billed as “incident to”, claims are 
submitted under the physician’s NPI (rather than the PA’s NPI), and reimbursement is 
100% of the physician's fee schedule. Because the reimbursement rate for PA services is 
15% greater under the" incident to" billing policy, many physicians and healthcare 
facilities prefer this method for submitting claims.  Although this may increase practice 
and physician revenue, the downside to society is that CMS and private insurance 
companies are paying 15% more than the regulation allows, and the PAs contribution to 
care delivery is hidden. 
PAs are also required to submit claims under the physician’s NPI if the insurance 
company refuses to credential the PA for shared visits and, as discussed previously, 
“incident-to” visits. Submitting claims under a physician's NPI makes it challenging to 
evaluate PA productivity via RBRVS claims-based data. This is because when a PA 
submits a claim under the physicians NPI, the bill does not indicate the PAs participation 
so as a result their work is not captured or included in claims-based data. Also, 
global/post-op visits are not included in claims data because they do not generate RVUs. 
This presents a significant disadvantage for surgical PAs because they perform a large 
number of global visits. To accurately quantify the economic impact of PAs, different 
methods for assessing productivity outside of billing procedures is necessary.   
Factors Influencing Productivity  
Research focusing on changes in productivity associated with the addition of PAs is 
mixed. The clinical role of physician assistants falls into two general categories: 
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physician substitute or physician complement. When a PA functions as a physician 
substitute, they mainly serve as a replacement for the physician and perform the same 
tasks or provide the same services as a physician.  When PAs function as physician 
complements they extend the services provided by physicians and may provide additional 
services, such as preventive care counseling. In many cases, physician assistants function 
as both physician substitutes and complements, depending on the practice setting. 
However, to maximize the contribution and productivity of PAs, they must be utilized to 
provide services that would have otherwise required a physician.30 
A study conducted in Washington State attempted to quantify the total 
contribution of PAs and NPs to generalist care by analyzing productivity data of PAs, 
NPs, and generalist physicians from 1998- 1999.31 Productivity was measured as the total 
number of outpatient visits per week. For comparison purposes, data from the American 
Medical Association's (AMA) nationally representative 1997 data was used to convert 
total visits per week to family physician full-time equivalents (FTE). This was done by 
calculating the number of visits per week reported by each provider divided by the 
number of visits performed by an average full-time family physician (105 visits per 
week). The results of this study showed that PAs and NPs were more productive in rural 
areas (24.7 percent of total visits) compared to urban areas in which PAs and NPs made 
up 20.1 percent of total visits. 31 
The productivity of PAs is variable across different specialties and organizational 
settings. In efforts to better understand the economics of PA employment, Moran and 
colleagues conducted a study assessing clinical productivity of 5,959 PAs and nurse 
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practitioners (NPs) in the Veterans Health Administration (VHA) in 2014.32 The unit of 
productivity utilized in this study was work relative units (wRVUs) divided by the direct 
clinical full- time equivalent (FTE), defined as 35 hours or more per week. According to 
the authors, WRVUs was chosen as the unit of productivity because they provide a good 
standard for work performed because the wRVU is a constant value across VA medical 
specialties and geographic locations. The findings of this study suggest that practice 
setting was the most significant factor impacting PA productivity.  PAs in rural areas 
were 15% more productive than in non-rural areas (p=0.0003).  PAs employed in 
nonteaching hospitals were 8% more productive than those in nonteaching hospitals 
(P=0.0003). The impact of practice setting on PA productivity is likely explained by 
differences in their clinical role. Providers working subspecialties, including surgery, 
were excluded from evaluation which is a significant limitation of this study because a 
significant percentage of the PA workforce is in surgical specialties.   
In an attempt to better understand the most efficient way to integrate NPPs 
(PAs/NPs) into oncology practices, the American Society of Clinical Oncology (ASCO) 
conducted the ASCO Study of Collaborative Practice Arrangements. The authors of this 
study analyzed practice efficiency of 27 oncology practices, all of which were 
categorized into one of three outlined collaborative practice models. The three models 
included the incident-to practice models, shared practice model, and the independent 
practice model. The most prevalent model reported was the incident-to model in which 
the NPP and physician shared patients, however, the NPPs saw patients independently 
even though the physician was also present in the office suite. Because both the NPP and 
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physician worked as an MD-PA team, and both providers were involved in the care of the 
same patients, appointments could be scheduled based on the complexity or reason for 
the visit allowing the more complex cases to be assigned to the physician.  
The researchers also analyzed differences in productivity related to different clinic 
practice models of the physicians and NPPs over the six-month study period. Clinical 
practice styles of the NPP and physicians were based on the way in which the NPP was 
utilized. The practice models were either categorized as “all” or “exclusive. Groups were 
categorized as “all” when the NPPs worked with all practice physicians and saw a large 
majority of the entire group patients, versus “exclusive” collaborative style in which the 
NPP worked exclusively with a specific physician and only saw that specific physician’s 
patients. Productivity was defined as the average number of patient encounters per FTE 
provider for the entire six-month study period. The results showed a 19% increase in the 
productivity of groups in which the collaborative style was reported as “all” (1,066±146 
average patient encounters) versus collaborative styles reported as “exclusive” (897±146 
average patient encounters). The observed increase in productivity of practices in which 
the NPP worked with all providers in the group may be related to that fact that more 
providers are familiar with the patients of the entire group which opens up appointment 
availability and increases access to care.33 
The redistribution of tasks from physicians to PAs has been shown to improve 
efficiency and increase physician productivity. In order to assess the impact of PAs on 
clinical and processes outcomes when added to a critical care outreach team (CCOT), 
Gershengorn and colleagues completed a retrospective study of two cohorts, one with a 
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critical care medicine PA (CCM-PA) added to the CCOT and one with no staffing change 
at two different facilities in the same system.34 All clinical tasks assigned to the PA were 
previously performed by a board-certified intensivist and critical care fellow. The PAs 
role included assisting in new patient evaluations, stabilizing and monitoring 
deteriorating patients not yet in the ICU, and performing clinical procedures such as 
central venous catheterizations. In an attempt to evaluate the efficiency of PAs, the 
researchers measured the following outcomes: Time to transfer the patient to the ICU 
(measured from the time at which the provider received the initial consult to the time that 
the first set of vitals were input), hospital mortality and intensive care unit (ICU) length 
of stay. The results demonstrated a significant 19.2% reduction in the time to transfer to 
the ICU when adding the PA to the CCOT (p=0.002). There were no significant 
differences observed in hospital mortality or length of stay. 
Bohm and colleagues conducted a study to illustrate the impact on team 
productivity with the addition of PAs in a Canadian arthroplasty group.35 The researchers 
noted that the integration of PAs allowed for a new double-room model in which a single 
surgeon is allowed to run two operating rooms during a single day. One PA functioning 
as a surgical first assistant was assigned to each operating room. The researchers found 
that for each surgeon, the volume of primary joint replacements increased from 3 to 7 
surgeries per day. This increase in surgical volume was attributed to the effective use of 
PAs; PAs performed tasks that would have otherwise required a physician including 
preparing the patient for surgery, draping the patient, closing the incision, completing 
paperwork, writing postoperative orders, generating operative notes, and completing 
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discharge summaries. The integration of PAs decreased the total amount of time the 
surgeon spent on an arthroplasty by fifty minutes per procedure because tasks that the 
surgeon previously performed were shifted to the PA. 
Chao and colleagues conducted a study to illustrate the impact of physician 
assistants on a breast reconstruction practice by comparing the practices of two breast 
reconstructive surgeons during a one year period before hiring a PA and a one year 
period after the addition of a PA.36 The study found that after the addition of the PA, the 
plastic surgeon was able to see nine additional patients during an eight hour clinic day if 
the patient was initially seen by the PA because the amount of time required by the 
plastic surgeon to see patients decreased significantly.  
Simkens and colleagues conducted a study to assess the productivity of the first 
American-trained PA employed by a family practice physician in the Netherlands. 
Productivity was defined as contacts per 1000 patients. The results showed a 17% 
increase in productivity after one year.37   
As demonstrated above, there many factors that influence physician assistant 
productivity.  Although multiple studies have identified practice setting to be the most 
significant single factor impacting the productivity of PAs, this finding is likely due to 
differences in PA scope of practice. PA scope of practice and clinical role are determined 
by state laws and also depend on collaborative practice models of physician-PA teams. 
The utilization of PAs is optimized when they are used as physician substitutes. This 
means tasks that previously required a physician are redistributed to PAs. This improves 
efficiency and productivity of both the physician and medical practice and contributes to 
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increased access to medical care by increasing the availability of providers and 
decreasing wait times.   
Evaluating the Economic Benefit of PAs 
The study of economics addresses the question of how to best utilize the limited 
resources available to society.38 For a service to provide economic benefit, it must be 
efficient. Efficient use of limited resources means that payers or consumers are getting 
the most value for every dollar spent.   
Efficiency is commonly analyzed by comparing resource utilization between 
physicians and PAs and is measured by comparing the length of hospital stay, the number 
of tests ordered, readmission rate and follow-up visit rate. Morgan and colleagues 
analyzed the impact of PAs on office visit resource use by comparing the number of 
office visits in one year between a group of adults that received at least 30% of their care 
from PAs (PA+) versus a group that received care from a physician only.30 The 
researchers found that adults that received substantive care from PAs had about 15% 
fewer office visits per year compared to the physician-only group. They also found that 
people in the PA-treated group had about 25% fewer ED visits. One significant limitation 
of the study is that the differences between provider outcomes may have been 
confounded by the types of patients in the two groups. Patients in the PA+ group were 
younger, healthier, and less medically complicated compared to the physician only group. 
Although there were differences in the patient demographics, this study demonstrates that 
PAs do in fact provide high-quality care and that patients treated by PAs do not have 
worse outcomes.   
	22	
 
Cost-Effectiveness 
The cost of healthcare is currently the center of health policy debates. In a study that 
collected data from a national sample of PAs and NPs employed in Academic Medical 
Centers, eighteen out of twenty-six centers, or 69%, reported that they had not 
successfully documented the financial impact of PA and NP practice. Six of the centers, 
or  23 %, reported that they were not billing for professional services for hospital-
employed PAs and NPs.39 Because the goal of current healthcare initiatives is to decrease 
expenses, illustrating the cost-effectiveness of PAs is necessary for employers to 
understand the economic value of hiring PAs over other healthcare providers.  
  Any business can increase financial productivity by realizing their direct and 
indirect expenses and identifying ways to eliminate or decrease those costs. The 
economic benefit and cost-effectiveness of PAs are often attributed to differences 
between practitioner labor fees. According to the 2009 Medical Group Management 
Association (MGMA) Physician Compensation and Production Survey,40 the median 
compensation of PAs is $87,649 versus $191,198 for internists. A study comparing the 
economic benefit of family medicine practices that employed PAs compared to a 
physician found that overhead reduction associated with hiring a PA was directly related 
to differences in provider compensation. Overhead costs include salary, benefits, 
malpractice insurance, office space, equipment, support staff, and supplies all contribute 
to the overhead cost of provider employment. The researchers found no difference in 
expenses associated with other overhead costs.41 
	23	
 
An episode approach is one method that is utilized to compare patient care 
outcomes between different types of providers.42  This approach was utilized in a cost-
analysis study that attempted to determine if PAs are cost-beneficial to employers. The 
study compared differences in the total visit cost by provider type for four acute primary 
care diagnoses including urinary tract infection (UTI), shoulder tendinitis, acute 
bronchitis, and acute or suppurative otitis media (OM). Because the study took place at a 
not-for-profit practice, internal allocation costs, which are based on RVUs, were used to 
determine the total visit cost. Costs of care included medication, imaging, laboratory, and 
medical office visit fees. The researchers also controlled for patient demographics and 
health status. The results of the study showed that regardless of patient age, gender, or 
health status, the total episode cost for an acute primary care diagnosis was on average, 
approximately $36 less when treated by a PA compared to a similar episode managed by 
a physician. This difference may be attributed to differences in office visit charges. At the 
time of the study, the office visit charge associated with PAs was on average 25% less 
compared to physicians. The study concluded that their findings suggest that PAs are 
both costs effective from a labor standpoint and also cost beneficial to employers.43  
Resnick and colleagues conducted a time-driven, activity-based costing analysis 
to evaluate the potential for PAs to increase efficiency and revenue when integrated into 
the procedural component of an outpatient oral and maxillofacial surgery practice.44 Cost 
rates were calculated as the total cost to support an employee divided into the employee’s 
work capacity (assumed 237 working days in a year and 7.5 hours of work per day) over 
1 year, in minutes. Activity-based costs were calculated by multiplying the observed time 
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for each activity, including patient preparation for the procedure, pre-procedure, 
procedure, and post-procedure, by the cost rate for the staff member performing the 
activity. In this practice, the total annual costs of a PA, including salary, fringe benefits, 
and overhead costs were $244,789.69 compared with $781,851.18 for the surgeon. Cost 
rates in dollars per minute were $7.33 for a surgeon and $2.30 for a PA. In this study, the 
total process time did not differ with the addition of a PA. However, the amount of time 
that the oral and maxillofacial surgeon was directly involved in the procedure decreased 
by an average of 19.2 minutes after the PA was added (P<0.001). This decrease in time of 
physician involvement resulted in a decrease in the average total procedure cost by 
$75.08 per procedure (P<0.001). The time savings associated with the addition of a PA 
not only decreased the cost of the procedure but also increased the availability of the 
surgeon.   
Economic Benefit of PAs: Profit 
Decreasing practice expenses and increasing revenue are vital to maximizing profits and 
achieving financial success. In a 2009 workforce analysis, some practices reported that 
PAs and NPs generate up to four times their compensation.45 According to the MGMA 
2017 Data Dive Cost and Revenue Survey, which includes surveys from 3,200 
respondents, increased utilization of non-physician providers is the number one factor 
associated with increased profitability and productivity.40 Practices with a higher non- 
physician provider (NPP) to physician ratio earn more in revenue than practices with 
fewer NPPs after operating costs. The study concluded that regardless of specialty, 
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practices with NPPs typically perform better financially, generating higher physician 
income.  
The economic value of healthcare providers may be determined by comparing the 
compensation-to-production ratio of different providers and evaluating the provider's 
contribution to financial productivity. The compensation-to-production ratio compares 
the compensation of the provider (including salary and benefits) with revenue generated. 
The smaller the ratio, the higher the economic benefit of the provider.  Financial 
productivity, or profit, is calculated by subtracting overhead costs from the total amount 
of revenue generated.46  
To determine the economic benefit of PAs, one study determined the net gain, or 
financial productivity, of a family medicine practice as a consequence of hiring a PA 
instead of a physician. The results of this study showed that after one year, the practice 
owner earned a net profit of $63,040 as a consequence of hiring a part-time PA.41  
In a similar cost-analysis study, the researchers calculated the net profit associated 
with hiring PAs in a breast reconstruction practice. Financial productivity as a 
consequence hiring a PA was calculated using the following equation: (Increase in 
surgeon payments associated with employing a PA) + (payments directly attributable to 
work performed by a PA) - (the cost of employing a PA). The results showed a net 
financial profit associated with hiring a PA was approximately $33,533 per year or $2794 
per month.36  Both of these studies elucidate how hiring a PA improves both practice 
revenue and physician compensation.  
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The Contribution of PAs to Family Medicine Practices  
Although current research has demonstrated how the addition of PAs to healthcare teams 
can improve efficiency and quality of patient care, there is little data documenting the 
financial impact and productivity of physician assistants integrated into family medicine 
practices. As discussed in the previous sections, the current methods for assigning value 
and productivity to physician assistant practices are insufficient because they do not 
account for many factors relevant to PA practice. In a survey regarding the utilization of 
PAs and NPs employed in Academic Medical Centers, only sixteen medical centers 
(57%) reported tracking PA productivity, and nearly half reported that it was done in an 
inadequate way. 39  
To address these concerns, this study will explore the financial impact associated 
with the addition of PAs to physician-owned family medicine practices by measuring the 
percent increase in net annual practice revenue one year before and one year after the 
addition of a PA.  
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METHODS 
Study Design  
To achieve the study aims, the researchers will conduct a multi-practice, non-randomized, 
cross-sectional retrospective cohort study of physician-owned family medicine practices 
that first employed a full-time physician assistant in 2015. The financial impact 
associated with PA employment will be determined by comparing the percentage 
increase in net annual practice revenue one year prior to the addition of the PA (2014) to 
one year after (2016) the addition of the PA. The initial year of 2014 was selected to 
minimize the effects of increased patient volume due to changes made to the Affordable 
Care Act in 2014.  
Study Population and Sampling 
Physician practices that employ PAs will be eligible for inclusion in the study if they 
meet the following criteria: 1) The practice did not employ any PAs at any time prior to 
2015, 2) The practice initially employed a PA between July 1, 2015, to September 1, 
2015, 3) The PA remained employed full-time through the entire study period until 
January 1, 2017, 4) The PAs employed must have graduated from an ARC-PA accredited 
program in the United States, 5) The practice is considered to be a physician-owned 
family medicine practice.  
In order to control for variations in revenue and compensation based on 
population, only practices that meet the following criteria will be included: 1) The 
practice size consists of no more than two family medicine physicians, 2) The practice 
must have a minimum patient panel size of 1200 patients per provider,47 and 3) The 
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average number of hours worked per week did not change from 2014 to 2016 in order to 
control for changes in hours worked per week on revenue generated.  
This study will require a sample size of 53 family medicine practices to achieve a 
power of 80% and a level of significance of 5% (one sided), for detecting a 35% increase 
in net annual practice revenue after the addition of a PA. 48 Because the researchers are 
looking at data from before and after the addition of a PA to a family medicine practice, 
they will not use match controlled practices.  
Intervention 
To determine the financial contribution of PAs, the researchers will analyze the financial 
effects of adding a physician assistant to a family medicine practice by examining the 
percent increase in annual practice revenue from 2014, before the addition of the PA 
(control), and after the addition of the PA in 2016.   
Study Variables and Measures 
The net annual practice revenue is the primary outcome that will be measured. 
Quantifying the financial contributions of physician assistants to medical practices is 
essential for analyzing the cost-benefit of PA employment. Net annual practice revenue is 
defined as the total revenue generated per provider per year minus overhead costs 
associated with provider employment. Overhead costs include medical liability and 
malpractice insurance premiums, office expenses, provider compensation including 
benefits, expenses for medical materials and supplies, and any other expense such as 
legal services. 49 The overhead costs directly associated with employment of physicians 
and PAs will be determined by using national compensation averages published by the 
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MGMA in 2014. According to this survey, the median salary of PAs is $98,180 versus 
the median salary of family medicine physicians which is $199,000.40  
Recruitment 
Data will be obtained by request from the MGMA Physician Compensation and Revenue 
Survey from 2014 and 2016.    
Data Collection 
The researchers will obtain data on the net annual practice revenue from the MGMA 
Physician Compensation and Revenue survey of 2014 and 2016.  
Data Analysis 
To calculate the financial impact associated with hiring a PA, the net annual practice 
revenue from one year before the addition of the PA in 2014 and the subsequent one year 
after the addition of a PA in 2016 will be analyzed. Net practice revenue generated after 
the addition of a PA will be calculated using the following equation:	𝑵𝒆𝒕	𝑷𝒓𝒂𝒄𝒕𝒊𝒄𝒆	𝑹𝒆𝒗𝒆𝒏𝒖𝒆= 	 𝑴𝑫	𝑹𝒆𝒗𝒆𝒏𝒖𝒆	 + 𝑷𝑨	𝑹𝒆𝒗𝒆𝒏𝒖𝒆− 	𝑷𝑨	𝑶𝒗𝒆𝒓𝒉𝒆𝒂𝒅	𝑪𝒐𝒔𝒕𝒔 +𝑴𝑫	𝑶𝒗𝒆𝒓𝒉𝒆𝒂𝒅	𝑪𝒐𝒔𝒕𝒔 	
 
The mean percent increase in practice revenue associated with the addition of a PA will 
be calculated using the following equation: 
	 𝟐𝟎𝟏𝟕	𝑵𝒆𝒕	𝑷𝒓𝒂𝒄𝒕𝒊𝒄𝒆	𝑹𝒆𝒗𝒆𝒏𝒖𝒆 − 𝟐𝟎𝟏𝟒	𝑵𝒆𝒕	𝑷𝒓𝒂𝒄𝒕𝒊𝒄𝒆	𝑹𝒆𝒗𝒆𝒏𝒖𝒆	𝟐𝟎𝟏𝟒	𝑵𝒆𝒕	𝑷𝒓𝒂𝒄𝒕𝒊𝒄𝒆	𝑹𝒆𝒗𝒆𝒏𝒖𝒆 	𝑿𝟏𝟎𝟎	
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Timeline and Resources 
Fall 2018 Submission for IRB approval 
Winter 2018 Obtain funding and resources 
Analyze data provided by MGMA reports  
Spring 2019 Manuscript submission for peer-review 
Institutional Review Board 
The study protocol will be exempt from requiring Institutional Review Board (IRB) 
board review and approval. 
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CONCLUSION	
Discussion 
The value associated with the integration of physician assistants into healthcare teams is 
measured in terms of quality, efficiency, effectiveness, and patient satisfaction.4 Studies 
looking at the quality of care provided by PAs consistently demonstrate the ability of PAs 
to provide care that is equivocal to physicians. The addition of PAs also improves clinical 
efficiency, increases patient access to care, and improves both patient and physician 
satisfaction.    
Although a great deal of research has been published regarding the value of PAs, 
the financial impact and cost-effectiveness associated with PA employment are not yet 
established. This may be due to limitations in the metrics that are currently utilized to 
evaluate PA productivity. A few cost-analysis studies have determined that the number 
one factor associated with the cost-benefit of PAs is directly related to differences in 
provider compensation.  
The compensation of physicians is usually more than double the compensation of 
PAs.50 Also, when PAs are used efficiently, they may generate gross revenues that are 
similar to a physician. Because the goal of current national healthcare policies and 
initiatives are to decrease the cost of healthcare while at the same timing increasing 
access and improving quality of medical services, illustrating the cost-effectiveness of 
PAs is necessary for employers to understand the economic value of hiring PAs over 
other healthcare providers. This study will look to quantify the financial contribution of 
physician assistants employed in physician-owned family medicine practices by 
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calculating the percent increase in net annual practice revenue and profit associated with 
the addition of a PA. 
An advantage of the proposed study is that it directly evaluates the financial 
impact associated with PA employment by analyzing the percent increase in net practice 
revenue using data from before and after the addition of a PA rather than comparing 
revenue between a study practice versus a control practice.  The researchers chose not to 
compare revenue generated by the physician compared to the PA because claims based 
data fails to distinguish revenue attributable to the PA for claims submitted under the 
physician’s NPI.  
 Given that this is a retrospective study, one limitation is that we are unable to 
determine the different practice models utilized and scope of practice of the PA. A 
second limitation is that the researchers only takes into account the percent increase in 
revenue one year after the addition of a PA and does not control for factors that may 
contribute to differences in PA revenue generation such as years of work experience or 
differences in the length of PA training. Lastly, the narrow focus on small physician-
owned family medicine practices may limit how generalizable the results of this study are 
to larger practices.  
Summary 
It is well established that the addition of physician assistants to healthcare teams can 
improve the quality and increase access to medical care. However, there is little research 
regarding the economic impact and financial contribution of PAs. Workforce initiatives 
that seek to establish better standardized methods for quantifying the productivity and 
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economic value of PAs are necessary for continued PA employment. This study aims to 
establish the economic contribution and financial impact of PAs by measuring the percent 
increase in net annual revenue generated by physician-owned family medicine practices 
that employ PAs.		
Clinical/Public Health Significance 
The findings of this proposed study will have significant implications regarding the 
financial impact associated with the employment of PAs in physician-owned family 
medicine practices. Establishing the financial contribution of PAs may help employers to 
better understand the economic benefit of physician assistant employment. If the results 
of this study reveal a significant increase in the net annual practice revenue one year after 
the addition of a PA to a family medicine practice, future research that aims to identify 
best PA practice models and characteristics that optimize their economic contribution 
should be further investigated.  
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